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Substantial production losses occur in some of the nurseries of 
Mondl Forests due 10 the periodical emergence of Mougeotia spp. 
mats on the growth substrata of seedlings and cuttings. This study 
was aimed at establishing strategies to alleviate this problem with-
out ':1egatively affecting plantlet growth. The approaches investi-
gated included modifications of the composition of the seedlingl 
cuttings growth substrata, pH of the liquid ferti lizer and the addition 
of a non-toxic green dye to the fertilizer. Significant curtailing of 
alga l colon ization and proliferation were observed when a surface 
layer of bark was added to the growth substratum and with the 
green dye treatment. The information obtained In this study can be 
incorporated into nursery management practices as preventative 
and remedial treatments. 
Keywords: Algal mats, eucalyptus, forestry nursery, Mougeotia 
spp. 
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In the Mountain Home production and research nurseries of 
Mondi Forests (Hi lton, S.A,), eucalyptus and pine production 
losses arc incurred regularly due to invas ions of the plant growth 
substrata by extensive algal mats. As a result, the seedlings and 
cuttings die before they are ready to be planted-out. The algal 
invasions do not appear to be seasonal and originate in the 
Illunicipal hold ing reservoir that supplies water to the estate. 
Microscopic invest igations established that the mats com-
prised a species of the filamentous green alga Mougeofia (Chlo-
rophyta, Zygnematophyceae, Zygnematales). The genus is 
characterized by unbranched filaments of cylindrical ce lls with 
Olle chloroplast w ith several pyrenoids (Round 1965; Bold & 
Wynne 1978; Van der Hoek e/ al. 1995). 
Alougeotia spp. often develop as littoral blooms in freshwater 
systems as a result of ac id precipitation (Graham el 01. 1996a) 
and are one of the 1110st commonly observed bloom-formi ng 
green alga species in acid waters in Europe and North America 
(Schindler el (I/. 1985; Turner el 01. 1991). The genus has been 
recorded i.n such disparate environments as the Arct ic (Graham 
I 996b), the Ganges River (Round 1981) and in a variety ofhabi-
tats, including fl owing water, permanent ponds and lakes or tem-
porary pools (McCourt e/ 01. 1986; Graham e/ 01. 1996a). In a 
survey of stream macroalgae across North America, Mougeolia 
spp. were found in streams in every biome except desert chapar. 
mls (Graham el (1/ 1996a). In South Africa, it has never been 
recorded as a nuisance species; it is often an indicator of 
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Table 1 The composition of the growth substrata. 
Treatment 1 is the standard mixture used in the produc-
tion nursery; in treatments 5, 6 and 7, the plugs had an 
additional 10 mm surface layer of vemiculite (V) , bark (B) 
and perlite (P) , respectively 
'rreatment Ratio Surface layer 
1 (i.:ontrol) 21~' lV : 11' none 
2 28: IV: OP n Olle 
3 2B: IV: 21' nOll e 
4 2£3: 2V: 11' none 
5 2B. IV: 11' V 
6 28: fV : II' B 
7 21l: IV: I I' P 
non-poluted waters, e.g. in some western Cape mountain streams 
(Bolton & Brown 1994). 
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Figure 1 Th~ dfc::ct of growth substrata compositi on and pH 
treatmt!nts on it-fougeolia biomass, Results wert! obtained at days 5 
(0), 10 (m), and 15 (_). Growth substrata treatml;!nt!) are described 
in Table I. Signiticance values were determined using Tukey's 
Honest Signi ficant Different (HSO) test at 0.05 s ignificance level 
(S im Stat). Values not significantly d i n~rent share the same alpha-
beti cal character while:: those significant ly different do not Error 
bars represent standard arms of the mea n. 
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Graham et al. ( 1996a) , reported that MOllgeotia spp., growing 
ill a seepage lake in north-centra l Wiscons in, exhibi ted a temper-
ature optimum for growth at 25°C, are capable of photosynthetic 
activ ity ill the range 300 to 2 300 !lIllO] qua nta 111 ,2 5. 1, and are 
ab le to grow in a wide range of environments, from eutrophic to 
oligotrophic. In addition, those authors (Graham el 0/, 1996b), 
fo und that growth was unaffected by al uminium and zi nc COIl-
centrations of 3 600 tlg ,-I and 2 400 ~lg \,1, respectively . 
At present, the practice at the Mondi nurseries is to li se a plant 
growth substratum comprised of a mixture of bark, vermicu lite 
and perlite ill a 2: 1: 1 ratio. The bark provides the organic compo-
nent, and the perlite and vemicul ite the drainage and water reten-
tion capabilities necessary for p lant growth. Examinat ion of 
contaminated substrata at the early stages of mat formation indi-
cated that algal colonizat ion was ini tiated predominantly on the 
perlite. This led to investigations, presented here , on the ro le of 
substratulll components in promoting algal establishment and 
pro li ferat ion. These were undertaken in association with varyi ng 
pH of irrigated fertilizer in the range 4.5-6 .5. Funhermore, it was 
hypothes ized that the growth of MOllgevtia would be min imized 
if the amount of white light received by the photoreceptors were 
reduced through the application of a green dye to the liquid ferti-
lizer. Hence, the aim of this study was to obtain information on 
the g rowth and proliferation of }\l/ollgeolia in the greenhouse that 
could be used to devise strategies for its control in the production 
greenhouses , without negatively affecting plant growth. 
For the first study on conditions affecting alga l estab li shment 
on growth substrata, unialgal and axen ic cultures were produced 
in Bold Basal Med ium (Stein 1973) frol11 contaminated growth 
substrata collected at Mondi Mountain Home nursery (Hilton, 
Kwa-Zulu Natal) and the municipal reservoir. Seedling plugs 
were prepared as described in Table I and algal biomass contain-
ing 0.00 I ~g chlorophyll of pure alga culture was inoculated 
onto the surface of each plug. Then, they were covered with 
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Figure 2 Th~ dkct of th~ U1l.:orporation of a green dye in the 
nutrien t regime. at pH 5 .4 and 6.5, on Mougeolia biomass. G rowth 
substrata treatments arc d~scribed in Table I. Results were obtained 
at days 5 (0). 10 (itA) and 15 (_). Statistical analyses as described in 
Figure.: I. 
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Table 2 Treatments used 10 prevent and curtail 
algal growth on cutting plugs. Except for the changes 
described, substratum composition was as for Ireat-
ment 1, Table 1. For all treatments, routine liquid ferti-
lization (Mondi Orange, pH 6.5) was applied Ihree 
times per week; treatments 8 to 11 were supplemen-
tary 10 that ferti lization regime. The green dye was 
incorporated inlo the water 
Changes to g.rowt h Additional watering 
Treatment no. mcdium trealments 
1 (contro l) nOlle none 
cuttings watered at pi ( 
5.4 tor 3 consecutive 
8 nOllc days. each week 
cuttings watcr~d at pH 
4.5 fo r 3 consecutive 
9 Ill)!lC days, each wel.!k 
cUlIi ngs \\!alered at pH 
(,.S + dye for 3 consec-
10 none Ll tiv!.! days, each week 
cuttings watered at pH 
5.4 + dye for 3 consec-
I I nOlle ut ive days, each week 
I em layer of bark on the 
12 phlg upper surface nonc 
I em layer of perl ite on 
13 th~ plug tipper surface nOllc 
plasti c wrap (250 111m away from upper surface) and placed in 
the greenhouse (26°CI20°C day/night). The plugs were watered 
to full capacity. every two days, with Mondi Orange fertilizer 
(Agrofert, SA) ( I N:2P: I K) at pH 4.5, 5.4 and 6.5, with and with-
out 0.2% (v/v) green food-colouring dye (Robertsons S.A.). 
Spectral analysis of the dye indicated that it absorbed approxi -
mately 37, 44 and 48% of incident light at 665, 645 and 630 nm, 
respectively , with maximum absorption at 610 11m. At five, 10 
and 15 days, total ch lorophyl l per plug was extracted from the 
substratum surface layer (2 cm) using 90% (v/v) acetone and 
assayed spectrophotometrically usi ng the standard photometric 
equations of Stein ( 1973). This study was repeated three times, 
each with 15 samples per treatment. 
The second investigation was aimed at establishing condit ions 
that curtailed algal proliferation once it had been established in 
the greenhouse. In this case, seed ling trays were set with euca-
lyptus cuttings on a substrate consisting of2 bark: I vermiculite: 
1 perlite and placed under standard greenhouse conditions until 
algal growth was 62 ~g chlorophyll/plug (approx imately five 
weeks). Then they were treated as described in Table 2, for 5 
weeks. Growth and survival of cuttings were qualitatively evalu-
ated and algal growth determined as total chlorophy ll/plug. The 
pH of the liquid fertilizer was 6.5 , except as indicated in Table 2. 
Each treatment comprised three trays of 128 cutting plugs. 
At all pH tested (4.5, 5.4 and 6.5), the composition of the 
growth substrata influenced algal proliferation, as reflected in 
total chlorophyll content of the plug sample (Figure 1). Measure-
ments were recorded every five days for 15 days to obtain an 
indication of algal estab lishment, but significant differences 
between treatments were obtained mainly at day 15. At th is time, 
growth in the control mixture (treatment 1) was 5-12 ~g 
chlorophyll per plug, depending on the pH. Significantly higher 
values were obtained for treatments 3, 5 and 7, at a ll pH values 
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Figure 3 The d lcet of growth substrata compos it ion and water· 
ing treatments (Table 2) on the further proliferation of Mougeolio 
0 11 con taminated substrata . Treatments are described in Table 2. 
Stat istical analyses as described in f igu re 1. 
tested. These were the treatments in which the plugs contained a 
top layer or a higher ratio of perlite in the mix (treatments 7 and 
3, respectively), or a top layer of vermiculite (t reatment 5). In 
contrast, at pH 5.4 and 6.5, plugs with a surface layer of bark 
(treatment 6) were found to have significantly lower algal growth 
than the control at day 15. These results may be attributed to the 
water retention capacity of the medium components with ver-
miculite and, in particular, perlite providing a constantly moist 
environment suitable for algal growth. 
A significant reduction in algal growth, particularly at pH 5.4 
was observed when green dye was administered in conjunction 
with the liquid fe rtili zer (Figure 2) confirming the prediction that 
the dye would reduce light absorption by the alga, thereby 
decreasing its metabolic activity and ce ll division. The inhibitory 
effect of the dye was most pronounced in treatment 7, probably 
as it was absorbed by the perlite on the surface layer of the plug. 
No conclusive results were obta ined for the effect of pH on the 
growth of MOllgeotia under the present experimental conditions, 
indicating a high tolerance of this species to the tested pH range. 
In conclusion, the results indicate that none of the tested treat-
ments prevented the establishment of the alga on the growth sub-
strata. However, two treatments were effective in curtailing mat 
proliferation, viz. a change in the formulation of the seedling/cut-
ting substratum (to high bark: low perlite or the addition of a sur-
face layer of bark to the standard mix) and the addition ofa green 
dye to the nutrient solution . These initial observations (Figures I 
and 2) were used to devise treatments applicable to the produc-
tion greenhouses in terms of practicability and potential minimal 
impact on plant growth This study aimed at determining which 
treatment(s) (Table 2) retarded algal proliferation once it had 
been established (Figure 3), whi le not negatively affect ing plant 
growth . 
Alga l proliferation was arrested in plugs that had their surface 
layer covered with bark (treatment 12). It was also curtailed in 
plugs watered with nutrients at pH 5.4 (treatment 8) and with the 
green dye (treatments 10 and 11 ) (Figure 3). A qualitative 
appraisal of seedling growth indicated that the treatment involv-
ing a surface layer of bark was deleterious to seedling growth 
only when the bark was of poor quality and exuded large 
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quanti ty of phenol ics into the growth med ium. The green dye 
had no effect on plant growth, as expected, s ince in our laborato-
ries this dye is added to ill l'itm culture medium of Eucalyptus 
spp. without any adverse effect. A Ithough to our knowledge, 
there are no specific reports on MOllgeotia spp., algal invasions 
are a common hindrance to production nurseries and green-
houses. The preliminary results obtained in this study indicate 
that simple changes in management practices can curtail algal 
proliferation sufficiently to reduce production losses. In most 
cases, it is only necessary to retard the rate of contamination until 
the plants or cuttings are ready to be planted out (e.g. six to ten 
weeks for eucalyptus cuttings). Strategies may include covering 
the surface of the growth substrata wi th a laye r of good quality 
bark or adding a non-tox ic green dye to the liquid fertilization 
system. Changing the pH of the liquid ferti li zer may be an option 
also, but this requires further investigation, and the response may 
be species speci fi c. 
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